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Left to right) Dr. John Bardeen®, Dr. William Shockley* and Dr. Walter H. Brattain. shown at Bell Telephone 
the early investigations which led to the invention of the transistor 


Laboratories in 19ts with apparatus used ir 


Bell Telephone Laboratories Salutes Three 
New Nobel Prize Winners 


Drs. John Bardeen, Walter H. Brattain and William Shockley 
are honored for accomplishments at the Laboratories 


The 1956 Nobel Prize in Physics This is the second Nobel Priz 
has been awarded to the three in- awarded to Laboratories scientists 
ventors of the transistor. for “inves- In 1937 Dr. C. J. Davisson shared 
tigations on semiconductors and the a Nobel Prize for his discovery of 
discovery of the transistor effect.” electron diffraction, 

They made their revolutionary Such achievements reflect) honor 
contribution to electronics while on all the scientists and engineers 
working at Bell Telephone Labora- who work at Bell Telephone Labora 
tories in Murray Hill. 2. Discovery tories. These men. doing research 
of the transistor was announced in and development in a wide variety 
1048. Bell Laboratories is proud to of fields. are contributing every day 
have been able to provide the envi- to the improvement of communica- 
ronment for this great achievement. tions in America. 


Dr. Bardeen is now with the Uy situ of Thi s, aud 


the Shockleu Semiconductor Laboratory of Beckman lustre 
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BULLET-NOSED CANBERRA—An Air Force B-57 Canberra jet bomber 

is shown here after being modified by Temco Aircraft Corporation, Dallas, 

Texas, as a flying test bed for Bomarc missile guidance systems. Attaching 

tic and glu the 17-foot nose necessitated major weight and stress design changes in 
Glycolic, the bomber. 
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ASTRONOMY 


1957 Astronomical Events 
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> ATOMIC MEDICINI 
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he path of totality is confined to the Ant 


rctc, although a partial eclipse will be visi 


te in South Africa 
The last eclipse for 1957 is another total 
clipse of the moon, on Noy. 7. This ume 
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the beginning will be visible generally over 


North America, except for the eastern part, 


the region which saw the concluding phases 
f the May total lunar eclipse 


Official beginnings of the 1957 seasons 
ve been computed at the Naval Observa 
tory’s Nautical Almanac Office Spring 


ts, according to the astronomers, at 4:1 
EST on March 20; summer begins at 
11:21 am. EST on June 21; fall starts on 
Sept. 23 at 2:27 am. EST, and winter begins 
n Dec. 21 at 9:49 4 
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Today, 
Atomic Energy Commission 
puny output of the 37-nch and 
H0-inch Berkeley cyclotrons, icl re 
pre-World War Il period shipped isotopes 
on a small scale to scientists in) man 
nations 
The AEC now makes thousands of ship 
ments of isotopes each year to hundreds 
of groups of physicians all over the world 
“Tsotopes have become an important ad 
dition to the medical tool kit, especially 
in reheving pain and providing comfort 
ind life extension in certain” types of 
incer,” Dr. John Lawrence said, in look 
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PHYSICS 


Reaction Releases Energy 


Discover new kind of nuclear reaction that brings nuclear 
particles sufficiently close to cause fusion. The negative mu 
meson that does this emerges unscathed with the excess energy. 
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Ml’ MESON’'S PATH—The photo- 
graph shows a sequence of two 
catalyzed nuclear reactions —two 
links in a chain-like reaction found 
in a hydrogen bubble chamber. At 
the center of the photograph, a mu 
meson generated by the bevatron 
enters the picture almost vertically. 
At the first bend in the track, a mesic 
atom has been formed, a deuteron 
and proton have been fused into 
helium, and the mu meson has been 
ejected on a track that zigs down- 
ward and sharply to the horizontal 
line. At that sharp angle in ths 
track, another catalyzed reaction has 
taken place, and the meson is ejected 
horizontally across the picture. There 
the meson has come to rest, and de- 
cayed into an electron which makes 
a sweeping curve up and back out 
of the picture, crossing the entering 
track. 


MEDICINE 
Heart Disease Fight 
Extends Into Canada 
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MEDICINE 


° @ RADIO 
Suggest Cancer Preventive ssc .esea 


Davis, director of Science Service, over the 
CBS Radio Network. Check your local CBS 

A | d ° . id f t f . Station. 
arge ecrease in inciaence o most cancer torms Is Dr. Charles Williams, director of Industrial 
Hygiene Services, Liberty Mutual Insurance 


foreseen if most people reduced their caloric intake suffi- Company, Boston, will discuss “The Menace 
. . ° ° p of Noise.” 
ciently to make their weight slightly below accepted optimum. 





> CANCER could be drastically re | ‘erent ry in humans. Most peopl ee . 
le were not h gluttons and e not inchned to undergo that much ey Chemical for Bleaching 


increasing mcome rl fe | vy did t 1st r temperature reduction, Dr. Ruscl ° 
aca lengacacePaacpalicres ake us. Blondes Fights Germs 
| d too toxic for safe use 
> HYDROGEN PEROXIDE, familiar as 
wuthoritatve publication of tl \ ton | i not been any practical a bleach for syntheti ondes and for other 
ling cancer by dieting, but purposes, promises to become 
that can step in » the antibiotics fail 


le Univer 


Foundation by Dr. Harolk usch, ni esults in control i germ-fighter 


f Wisconsin. professor ncolo r. Rusch expects an increased interest in 
the study of tumor mth, and e problems umor nutrition ino th Dr. Herbert M obe of Temp 
the journal, r Research ! Cv eal sity, Philadelph _ orted tl! American 

dithcult part ab ppl this pr Nov mphasis has shifted from. th Association for tl dvancement of Science 
tumor to the growth meeting in New York that it has been 
tumor cells ™ ssible to stabili Tr iqueous forms of 
t importance CC: hydrogen peroxide, al vat his researches 
found to requi sul confirm its” effectiveness ictericide 
for normal . Older medications should be reappraised, 
so, the random selecti in Dr. Cobe’s opinion, becat f the sensi 
iti-cancer drug nb itv OF patients t lublotics and resistance 
direct approach of bacterial strains to the newer drugs 
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“ Properdin Slows Cancer 


> CANCER GROWTH may be controlled — animals given 
blood protein discovered reducing 
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SURGERY 


Scars Filed Away With 
Sculpturing Tools 
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REACTOR MONITOR—This photograph shows the instrument attached 
to the Materials Testing Reactor of the Atomic Energy Commission in 
Idaho that gives an early indication of any break in fuel element cladding. 
It does this by responding to gamma radiation from fission product iodine 
in the reactor’s cooling water, a sample of which flows continuously through 
the detector unit of the monitor. The instrument was developed by Phillips 
Petroleum Company, which operates the reactor for the AEC. 
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Food Losing Race 
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EDUCATION 


TV Show on Elements 
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GENERAL SCIENCE 
Another Smyth Report 
On Peaceful Fusion Urged 


By WATSON DAVIS 
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MEDICINE 
VA Using Giant Cobalt 

Machine Against Cancer 
> A RADIOACTIVI 
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PUBLIC SAFETY 
Urge Auto Driving 
Courses Start in Grades 
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ZOOLOGY 
Insects Imitate Others 
To Avoid Capture 
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BIOCHEMISTRY 


Blood Clot Chemical 
In Circulating Blood 
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PSYCHIATRY 


Psychiatrist Asks Silent 
Patients to Make a Noise 
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GENETICS 
Urge Studying How 
Heredity Affects Minds 
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ANTHROPOLOGY 
Big Game Hunters Lived 
In West 1,000 Years Ago 
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CRIMINOLOGY 
Manage Criminals’ Lives 
Instead of Confinement 
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MEDICINE 
Blood Pressure Reducing 
Drugs Tested Nationally 
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Science Forecast For 1957 


The year of the missiles predicted, with first launching 
of satellite. Anti-matter to be studied in giant accelerators. 
Russia will get biggest atom smasher into opercton. 


By WATSON DAVIS 


> THE YEAR promises to be the 
vear of the missiles. Long enough in de 
sign and development to be about ready for 
major testing and perhaps going into pro 
duction, the ICBM, or intercontinental bal 
missile, should be prominent in this 
year, although the public may hear 
little about the tests unless there 
ire mishaps. 

The first of the 
launched by 


1957 | | 


listic 
new 
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satellites to be 
will sail 


earth 
inventiveness 
upward on a three-stage rocket. There will 
be great interest when the earth is first 
circled by a sphere full of mechanisms that 
will send back to earth by radio messages 
what 1s observed. 

We must have confidence that the peace 
of rockets and missiles will be the 


man’s 


ful use 
important events of 1957 space exploring, 
not the flinging in with 
H-bomb warheads 

The far-flung study of the earth during 
the International Geophysical Year, or IGY, 
actually an 18-month period beginning July 
1 next, will begin to produce results. There 
should be major additions to our knowledge 
of Antarctica from the numerous expedi 
that great 


war of missiles 


tons of several nations upon 


expanse of ice 


Anti-Matter Studied 
Discovery of the anti-proton in 1955 and 
the anti-neutron in 1956, through = their 
manufacture in the University of California 
bevatron, will lead to the production by that 
great accelerator of stronger beams of anti 
particles. The particles 
with ordinary or matter, such as 
exists will be 


reactions of these 
positive 
normally around us, inten 
sively studied. 

There will be and 
lation as to the rather bizarre consequences 
of anti-matter 


universe or 


further study specu 


and even a whole duplicate 
at least galaxies that are com 
posed of anti-matter. 

These and other particles, correctly called 
“strange” by the physicists, will cause both 
experimental and_ theoretical exploration. 
In Russia a ten billion volt atom 
smasher to be the largest—con 
trasted with the six Bev of the University 
of California, present world’s record holder 
—will go into operation 

We can therefore expect the Soviet physi 
cists to take a temporary lead in exploration 
of matter’s composition, since they will have 
an instrument than any 
where else in the 

Meanwhile in the 


electron 
world’s 


more powerful 
world 


United States, plans 


ire afoot to build lirge 


with a 
construction 4 


accelc 


irgel 
plannec > Bev machine 


rators, 
under 
possibilities of using 

each ot 15 to 20 
Midwestern 


Brookhaven The 
ouple of accele 
Bev, are being 
Universities Re 


rators, 
explored by 
search Association. 

The astronomical yardstick for measuring 
the universe in the space around us in which 
light takes less than a million years to 
travel will probably be further revised 
as a consequence of revisions in the lumi 
nosities of Cepheid and cluster type variable 
stars on which the 

As a consequence of the studies of radia 
tion dangers and the scientific and public 
discussion of this problem that affects the 
present and future generations, the Atomic 


distances are based. 


Energy Commission is expected to reduce 


the biological safe dose or tolerance level 
for radiation 

This will have an important effect on the 
H-bomb test situation and on laboratory 
shielding requirements. It 


will also mean 


nuclear power wastes must be much more 
carefully Nuclear 
velopment will be affected by this new re 
and the atomic power plants 
inav be somewhat delayed and more costls 
The 
dustrial uses, as in food and drug steriliza 
tion and in hemical 
such as petroleum cracking, will accelerat 
\ multi-curie fission plant to sep 
arte large quantities of 


controlled power de 


cuirement 
application of radioisotopes to in 


speeding reactions, 


product 


cesium 137, stron 
tum 90 and other radioactive by-products 


of reactors is scheduled to begin 
in June. 


operation 


Search for Cancer Drugs 

It is perhaps too ear » expect a break 
through in the intensive search for 
therapeutic agent for use on some 
but the intensive research 


i chemo 
kinds of 
effort 
contunue through 1957, 


cancer, 
now underway will 
with trials of any drugs found promising. 
iging will continue 
emphasis in the U.S. Public 
program. Medical 
continue to be ex 


Chronic diseases and 
to receive 
Health 
research facilines will 
panded. The 
begin to produce results useful in planning 
nation 


Service research 
will 


national health survey 


the needs of the 


ROCKETS AND MISSILES—This British ramjet engine, named Thor, is 

symbolic of the rockets and missiles that will make more flights than ever 

in 1957, both experimentally for defense purposes and in preparation for 

launching of artificial satellites for the International Geophysical Year. The 

Thor pictured is much smaller than most missiles and is designed to propel 
at speeds of more than 1,000 miles per hour. 





attack on polio through the 
will 
in polio incidence. 


The successfu 
Salk 


tinued decline 


use of vaccine result in a con 
tran 


uphoriant drugs will con 


Continued development and use of 
quilizing and 
tinue to bring hopeful progress to the treat 
ment and control of mental disease. Some 
of the 


orders will be 


drugs for use in mental dis 


effective 
plicated bv side-effects 


new 
more ind less com 
of some forms of schizo 
sis for understanding 
break-through in the 


Chemical studies 
phrenia may give 


that 


will result in 


treatment of this disease. 
human abnormalities will 


ittention 


Treatment of 


receive clinical and experimental 
through studies of the 
of individuality ind 


biochemical aspects 
chemotherapeutic 
methods 


In research upon the hormones, particu 
larly the p'tuitary, there should be progress 
in correlating chemical 


structure with bio 
logical activity 


Look to Russia and 


coveries of the remains of 


Asia for new dis 


fossil men. Be 


1 position, Soviet 


their geographical 
have the best chance 


cause of 
scientists to discover 
ind report new finds that could revise our 


ideas of the ancestry and area of origin of 
the human race 

Spurred ccidents during 1956, there 
will be i ’ air trafhe control at all 
iltitudes, both on and off airways. The 
Civil Aeronautics Administration contem 
plates a 
trafhe 

Due to th 
in ferrying pa 
fields to convenient locations in the middle 
will be put into 
downtow n 


much wider use of radar in air 
control 
ot helicopters 


ssengers from outlying air 


increased us¢ 


of cities, safe standards 


effect for heliports in areas. 


The national science youth program of 


science clubs, science fairs and accelerated 


aid to scien teachers will continue to 


bring results that promise to alleviate the 


shortage of scientists and engineers 
g g 





mmo ACTS LIKE A MAGNET 


Attracts birds — keeps them 
near, and happy! 


SS 
| Bower's BIRD BOWER 
CAFETERIA WHERE BIRDS 
CAN EAT IN PEACE 


CAT—, RAT—, WEATHERPROOF 
A Beautiful Yard Ornament — This 
all-aluminum, rustiless, bird-feeder 
doesn'e fall apart when filling. 
Holds feed for DAYS. Feeds auto- 
matically. Kept clean. Feeding 
platform catches hulls. Polished 
roof, 15” dia.; polished platform, 
12” dia.; over-all height, 1012”. 
High quality, easy-to-fill, practical 
feeder will last lifetime. 
Ready to hang. Postpaid, 
only $9.95 
3-section, five-foot galvanized post, with foot- 
step and spearhead for pushing in 
~ ¢ $2.00 


ground, Extra, postpaid 
Satisfaction Guaranteed or Money Back 
BOWER MANUFACTURING CO. 
P. O. Box SN Goshen, Indiana 
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In more than 150 localities in the United 
States, science fairs will be held and the 
top science exhibits from these fairs will be 
shown at the National Science Fair in Los 
Angeles in May. Some 200,000 young 
scientists will participate in this nation-wide 
activity. 


Postmortem on 1956 


made by 
SERVICE 


The science forecast for 1956 
Watson Davis, director of ScieNct 
and issued a year ago was fulfilled in many 
instances. 

The concern over the damage of atomic 
radiation to now 
born in the future was justified, since there 
were extensive reports by scientists and 
debate on atomic bomb testing played a 
leading role in the presidential campaign. 

The beginning of operation of the Brit 
ish 60,000-kilowatt atomic power plant was 
forecast. Testing of atomic weapons by the 
United States, Russia and Britain conunued 
as foreseen. 

The expectation of the continued explora 
tion of subatomic particles was fulfilled by 


those living and to be 


the discovery of the anti-neuiron. 

The mass use of Salk 
did result in a reduction of the 
of the The application of tran 
quilizing drugs to mental patients contn 
ued with gratifying results 


vaccine tor 
incide nce 


polo 


disease. 


The application of the image converter 
to large telescopes to increase their power 
did not as expected, but 
there data 
depths of the universe as expected. 
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progress as fast 


were obtained more about the 


1957 


TECHNOLOGY 
Use Plastic Bags for 
Carrying Live Fish 


> TRANSPORTING TROPICAL FISH in 
plastic bags, such as those in which refriger 
ated vegetables are kept, seems to be prac 
tical, according to Kenneth Norris and Wil 
liam McFarland, University of California 
at Los Angeles ichthyologists, and scientists 
at Marineland, a southern California aquar 
ium. 

The plastic bag technique was originally 
devised with air transport in mind. The 
heavy metal containers formerly used to 
ship live fish resulted in high air freight 
costs 

It was found that tropical fish could be 
kept safely for a limited time in a sealed 
plastic bag of water in which the air had 
been displaced by pure oxygen. When a 
chemical buffet the water, the 
fish can remain in the bag for several days 
without harm. 

The buffer helps maintain 
linitvy balance in the water 
the fish. 
slowing down thei 


is added t 


an acid-alka 
necessary for 
ct on the fish, 


ind conserving 


It also seems to 
wuvIt 
energy. 

During transport the bag ts placed in a 
protective cardboard carton 
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PHYSIOLOGY 


Officer Sets Altitude 
Record While on Ground 


> A HIGH ALTITUDE record of 
feet has been reached by a man who never 
left the ground. 

The Air Research and Development Com 
mand, Baltimore, Md., reported that Maj. 
Arnold I. Beck reached the nearly 38-mile 
altitude in an aero-medical test chamber at 
its Wright Air Development Center, Day 
ton, Ohio. 
recalled to military service in January, 1954 

Maj. Beck's altitude record is the highest 
simulated height ever reached by man 

Science News Letter, Jonvary 5, 1957 


198,770 


Maj. Beck ts a college professor, 


BIOCHEMISTRY 
Study Nature of 
Virus Infection Core 


> FURTHER LIGHT has been shed on 
the nature of the iffectious core of a virus 

Studies by Drs. William Ginoza and 
Amos Norman of the Atomic Energy Pro 
ject at the University af California at Los 
Angeles indicate that the entire nucleic acid 
component of the tobacco mosaic virus is 
essential for infectivity. 

Recent research has shown that the nu 
cleic acid core of the virus is by itself 
infectious. The protein shell surrounding 
this virus apparently does not enter into the 
infective process. 

The question then whether 
the entire nucleic acid complement of the 
virus Was essential for infection or 

fragment might be infective 

The UCLA studies indicate the entire nu 


was raised 


whether 


cleic acid core must act as a unit for in 
fection to occur. 

Other aspects of the study suggested that 
component of the virus 
is a highly ordered structure whose length 
is very to that of the 
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SEQUEX LABELS 


Consecutive Numbered and 
Self-Adhesive 
For numbering samples and speci- 
mens received at laboratory for 
analysis or test. Many other uses. 
Labels adhere to glass, wood, metal, 
plastics, textiles, paper. 


( 101 jf 102 Jf 10 


Numbered 1 to 5000 
100 Numbers on One Sheet 


You can select any series of numbers 
500 Labels $2.50; 1M $4; 5M $18 


Write for samples SL-SNL 


R. P. CARGILLE LABORATORIES, Inc. 
117 Liberty St. New York 6, N. Y. 


the nucleic acid 


close virus itself 
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- Books of the Week > 


For the editorial information of our readers, 


For convenient purchase of any U. S. book in print, 


be paid) to Book Deportment, Science Service, 


books received for review since last week's issue are listed. 
send a remittance to cover retail price (postage will 
1719 N Street, 


N. W., Washington 6, D. C. Request free 


publications direct from publisher, not from Science Service. 
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ENTOMOLOGY 
Flies Survive Ten 
Days Without Water 


> HOUSE FLIES can go ten days without 
water, but they need a food supply, such 
is dry cane sugar, to survive that long, 
Dr. Bernard Greenberg of the University 
of Illinois college of pharmacy reported 
American Association for the Ad 


Science New 


to the 
vancement of 
York. 
He found that flies burn themselves out 
they die of Heretofore, 
it was thought that flies could not live 
than 48 hours. 


meeting in 


dessication. 


without water 
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more 
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GEOPHYSICS 
Expert Named Director 
Of Antarctic Program 


> A VETERAN of Antarctic exploration, 
Ir. Laurence McKinley Gould, has been ap 
pointed director of the United States Ant 
International 


arctic program for the 
physical Year, or IGY. 
president of ¢ 


Geo 


Dr. Gould, ‘arleton College 
and a distinguished geologist, was second in 
command of the 1928-1930 Byrd Antarctic 
Expedition. His appointment was an 
nounced by Dr. Detlev W. Bronk, 
of the National Academy of Sciences, and 
Dr. Joseph Kaplan, chairman of the U. S. 
National Committee for the IGY. 

As director of the U. S. IGY program in 
Antarctica, Dr. Gould wili be responsible for 
directing scientific observations at a network 
Little America, Byrd, Pole, 
Adare. The Adare Sta 
New Zealand and 


president 


of six stauions: 
Weddell, Knox and 
tion is jointly manned 
the U. S. 

Dr. Gould will also coordinate the U. S 
program with those of the 11 other 
conducting research in the Antarctic during 
the IGY, 18 months starting 
next July 1. 

Science News Lefter, 


nations 
which lasts fo 
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TECHNOLOGY 
Electronic “Brain” 
Writes Routine Reports 


> NOW COMPLI 
“brains,” are 
ports. 

At the 
Advancement. of meeting in 
York, al Monsanto 
Company reported how the results of rou 


TERS, or 


rouune sc 


electronic 
writing ientuhe re 
Association for the 
New 
Chemical 


American 
Science 
team) from 

, 
chemical compounds tor 


fed directly 


tine testing of 
specific use are into 
that then 
an intelligible screening report 

“Such a 
technical more pro 

work but total cost of 
large volume of routine screen 


a computer 


converts the coded results into 


reporting system not only re 


leases manpower for 


ductive duces 


processing a 
ing reports,” said the report by 


x & 
Gordon, :. Porter and W. H. Waldo, 


which was not presented to the meeting by 
the computer. 
1957 
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Understanding 
Yourself 


By Dr. Ernest R. Groves 


This inspirational book, now in its well-merited 
8th printing, has helped thousands to live more 
wisely, more fully, more happily, more effectively— 
in the best sense, more profitably; for a _—— 
understanding of self is the very bedrock founda- 
tion on which to build for peace of mind and sound 
mental health. 

“The attempt of the book is to provide means by 

ome to a better understandin 
is on the utilization 


3.00 Postfres. . "B-Day Money-Back Quarantee 
EMERSON BOOKS, Inc., Dept. 949-K 
251 W. 19th St., New York 11 





Kodak reports to laboratories on: 


outdoing ourselves on film speed...a pH indicator from Alleppey 


$.0. 1177 


We have outdone ourselves. We 
have made a sheet filf& that is ap- 
proximately four times as fast as 
Kodak Royal Pan Film when both 
films are forced equally in the de- 
veloper. Photography has scarcely 
had time in two years to adjust itself 
to the broader potentialities opened 
to it by Royal Pan and its roll film 
counterpart, Kodak Tri-X Film. 
These films had confounded 20 
years of common _ photographic 
knowledge about the limits of fast 
film with respect to exposurg time, 
lighting requirements, and the lens 
aperture requirements that deter- 
mine depth of field. Now new and 
stronger superlatives must be found. 
Four times as fast as Royal Pan! 

The new film does not have an 
official name yet. It is temporarily 
designated Kodak Sheet Film S.O. 
1177, the “S.O.” standing for the 
special order which your dealer 
places for two- to three-week de- 
livery. Limited quantities only are 
being manufactured so that im- 
provements and modifications, if 
any, can be effected quickly. News 
photographers who have tried this 
film out for us have reported back 
exposure index figures that some of 
our people regard as impossibly 
high by an order of magnitude. So 
we guess until there is an official de- 
termination we had better not men- 
tion a figure. 

The exposure index is the pa- 
rameter representing the film in the 
function that connects light level 
to the shutter and diaphragm setting 
on the camera. Well-meaning zeal- 
ots have taken to quoting index 
figures as a measure of triumph 
over luminous insufficiency, for- 
getting that the index was devised 
as a guide to an arbitrary ideal, not 
a record of what you have gotten 
away with under certain conditions. 

Still, what do you think of this 
shot made on S.O. //77 at 1/25 
second, //5.6 by the light of nothing 
more than the ordinary cigarette 


lighter with which wives light their 
husbands’ cigarettes? 


A bright, cheerful yellow 


About 150 miles up the west coast 
from Cape Comorin, the tip of In- 
dia, there stands the town of Allep- 
pey. The farmers around Alleppey 
raise black peppercorns for the 
world’s pepper shakers. As a side- 
line they also raise a little ginger, 
and each year they also set out 
rhizomes (underground root-like 
stems) of a plant known to bota- 
nists as Curcuma longa. From the 
upper side of the rhizomes leafy 
shoots develop, and from the lower 
side, roots. At harvest time the 
farmers dig up the new crop of 


rhizomes. These are then dried 
and milled to a yellow flour called 
turmeric, which is used to color the 
curries of India. Back in the old 
days a lot of turmeric went into the 
staining of leather, but chemistry 
killed that off long ago. 

Some of the rhizomes do get 
shipped to a factory in Rochester, 
N. Y., which turns out mustard to 
put on hot dogs and hamburgers. 
Americans like their mustard to be 


a bright, cheerful yellow rather 
than its greyish-brown self. Tur- 
meric imparts the preferred color 
and contributes a little flavor as well. 

From the mustard people we buy 
modest amounts of turmeric and 
percolate hot acetone through it. In 
this simple manner we obtain sharp 
melting crystals of Curcumin (East- 
man 1179), which is nothing more 
than 1,7-bis(4-hydroxy-3-methoxy- 
phenol)-1,6-heptadiene-3,5-dione. 

From an acidified solution con- 
taining boric acid and Curcumin 
one can obtain a red, alcohol-solu- 
ble reaction product, formed in 
proportion to the amount of boric 
acid present. There is a Ph.D 
thesis in the archives of one of the 
midwestern universities which sug- 
gests that this red substance repre- 
sents a loose combination of the 
borate radical with one of the two 
hydroxyls in Curcumin, At any rate, 
this reaction is the basis of a method 
for measuring boron in soils and 
plant tissue. We shall be pleased to 
send you an abstract of the method. 

The big thing about Curcumin, 
however, is that it changes from 
yellow to red over the pH range 7.5 
to 8.5 and from red to orange over 
the pH range 10.2 to 11.8. This 
gives it a place on the list of 52 
Eastman pH Indicators. 

Now, should you care to reveal 
to us that you are interested in pH 
indicators, do you know what we 
are going to do? We are going to 
send you ABSOLUTELY FREE a 
brand-new edition of our celebrated 
chart (suitable for framing) that 
shows the pH range and color 
changes of ALL the Eastman pH 
Indicators. That’s what we are go- 
ing to do. 

What's more, we'll not only send vou 
the abstract and/or the wall chart, we'll 
also, if vou like, send you a copy of our 
new Eastman Organic Chemicals i ‘st 
No. 40, which catalogs some 3500 hight, 
purified organics. Make your requests to 
Distillation Products Industries, East- 
man Organic Chemicals Department, 
Rochester 3, N. Y. (Division of East- 
man Kodak Company). 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 
its divisions are... serving laboratories everywhere 





AMAZING NEW IMPORT 


TERRESTRIAL & ASTRONOMIC 
1135 3) 6) | Sa 


83 POWER—40 POWER ° 
or 23 POWER 
PLUS A 
ARIABLE 25 and 60 POWER 
TERRESTRIAL TELESCOPE 
Look whot you get af this Low Price PLUS 
@ Money Back Guarantee & a 10 Day FREE 
Trial! You con't lose unless you miss this! 


= 


\D 


1 —Astronomicel LENSES - Three of 
23X, 40X and 83K magnification, 
Achromatic £ precision ground. 

2-Voricble Power LENS of 25 &60X 8- 
for stroight through viewing. Fully 
corrected for Terrestrial sighting. 

Ee) 3- BODY ~Steel for o 


[a © lifetime of use. 
\ ¥ 


4-LENGTH — 19-1/2"! 
ik 


22-1/2" extended. 
EXTRA 100x EYEPIECE ZOO 125x Evepicce PIS 
83 and 40 POWER ASTRONOMICAL SCOPE 


Very similar to scope above but has 83X & 40K eyepieces with 
40MM objective lens. Also hos a variable eyepiece of 25- 30%. 
Stee! tube body is 26" long included with scope is sunglass, o 
pair of prisms (1 erecting), a hardwood twipod ond a fitted ozse. 


6—Top Quality SUM FILTER 
— One Diegonel PRISM 


with cross hair reticle, 


type. 30” 


25 POWER x 30 MM TELESCOPE & TRIFOS << 


NEW iz 


Nowhere but ot PALLEY’S con you find a buy like 
this! Here's o scope, complete with o sturdy metol 
tripod, that you can have o lot of fun with. Use it to 
spot hits on the target, for star-gazing, interesting 
views at the beach, etc. Made of aluminum and chrome 
plated trass. Field: 62 #. ot 1000 yds. 1-3/16" dia, ia 
AMAZING NEW DESIGN 


60 to 600 POWER — 2 EYEPIECE 


SPECIAL MICROSCOPE 
HAS 60 - 120 - 200 - 300 - 400 & 600 

POWER MAGNIFICATION WITH ILLUMINATED 
SUB-STAGE MIRROR and TRIPLE TURRET 


Now you con change magnification with a 

simple shift of the dun! eyepiece turret, NEVAY 

No loss of focus — No readjustments — DEVELOPED 
You 6X of 2X eyepiece 


with any of the objective lenses instantly! 
INCLUDES THESE ADDED FEATURES, 


Hos tiple revolving turret with 10X, 
20X, & BOX precision gound ond 
polished lenses — Duol eyepiece, 
turret with 6X ond 20K lenses - 

New Potented SubStage with a 
built-in, battery operoted light, no 
externa! light source needed ~ A 
large sub-stoge mirror with revolv- 
ing voriable iris — All-metol pre- 
cision mode body, inclines through 
90° — Specio! fitted hardwood cose 
and gloss slides. idec! Xmos Gift! 


60 to 450 POWER MICROSCOPE 


Toke ge of our dous foreign purchase 
ideal for use by the Amateur, Scientist, Student 


choice of 





Mas Triple Revelving Turret with 10% 20% and 
3OX precision growne and polished lenses 
Twe interchangeable eyepieces of 6X and 15K 
with precision ground ang potrshed lenses 
SIX MAGNIFICATIONS fer al! perpeses —60X, 120%, 
150K, 180%, 300% ang 450% 
Mew Patented Sud Stage with SELF CONTAINED 
LIGHT Me external light source is needed 
Large sub-stage mirror fer ese with external light when desirable 
All Metal Gedy — preciswee made inclines through 90 degrees 
7— Special hardwood case and 3 glass sides ieciuded 
FREE WITH MICROSCOPE 
This eight piece Giesecting vet contains Scalpel 
Tweerers ef Free with microscope Shove 


PALLEY 100 - 200 - 300X 


‘erfect GIFT for STUDENT - AMATEUR SCIENTIST 
A triple revolving, objective lens turret allews selection of 
100, 200 a 300 POWER mognificotion. Hos fine, ground and 
polished lenses ond ALL METAL construction. This instru- 

is NOT A TOY! Right or left hand rock & 
pinions make smooth, precise odjustments. Body 


inclines 90°, WAS /2%5 Now 


Provides 5 POWER magnification 
with brillian: illumination for pre- 


cise inspection of any substance, moterial o specimen. 
The heed contains a SO MM lense and hos internal coli- 
broted scale to show relotive size of subject. Body is 


nickel plated metal and holds 2 flashlight botteries. Head gL 


is molded bokelite, Takes o regular flashlight bulb, 


LARGEST FIRM OF ITS TYPE IN THE WORLD 


4 Power x 10mm Searching Scope 


9 — ADJUSTMENTS - Both free-swinging 
and universal with lock for positioning, 
10~Herdweed TRIPOD =Two section 
folded, 4-1/2 ft, extended. 
— Fitted Mordwoed CASE for all certs. 


*\ FREE BOOK ON STARS - - - Tells you all about the stars and the 
constellations — Where to find them at different times — How to 
identify them ond many other intriguing focts on astronomy. 
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R NEW NAVY 
6 POWER 
SCOPE 


NY 
a / A remarkable Novy Surplus 
Bargain, Originally designed 
as on Azimuth Telescope which mounted above 
the Gyro Compass. Hos approx. 6 POWER. Finest Quality 
fully cooted lenses. Crosshair reticle, 
Adjustable eyepiece. A Sun filter and a 4 
Haze filter. New cond. Cost Gov't $150.00 ae 


NEW COMBINATION 4-60R /0x 
OUPE 


\ 


5 — Objective LENS - Coated large Simm. Eve c 


The newest in Eye Loupes. A 2-piece, 
10X precision unit with a 6X = os 
screws on to a 4X base lens. Con 


used os a 4X, 6X of 10X magnifier, ~ [2 


IOPOWER sPVCLASS 
452° vat. 


Here's o real optical bargain. Manufoctured by Wol len- 
sok for the U.S. Novy, Bureau of Ships. A 10 POWER 
“Officer of the Deck’ Spyglass. Has top quality, fully 


coated, precision ground lenses. Adjustable 75 
22= 


eyepiece. Overall igt., 22%''. Comes in o 
hardwood case with brass hinges and locks. 


SPYGLASS= Same as atove but ALL NEW - 


eg SAVE on Gov'T Surpiws Lensés 


a NEW EASTMAN (78mm 

YE - AERO EKTAR £/2.5 
) CAMERA LENS 
WITH 7* FOCAL L6TH. 


Originally designed for use on the K-21 and K-24 Aerial 
Cameras. A genuine EASTMAN AERO EKTAR, | 78mm 
lens. Has f-stops fram 2.5 to 16. Focal length is 7". This 
amazing lens is NEW - in original can. Guaranteed perfect 
condition, Excellent for Color or Block & White, Excep- 
tionally fine far night work or in poor light conditions. 
Comes with 2 filters — | Polarized for haze, etc., and one 
yellow. Also included is a filter adapter, a lens heater 
for high altitudes ond a lens dust cop, 
Can be adapted to 35mm or Speed Graphic 
Comeras os a telephoto lens. 
SPEED GRAPHIC ADAPTERS fer above lens ~ 
Includes Lens Board, Extension Tube and Bed Support, 


2-1/4x3-1/4" 2525 415 gis 


axs’] 

35 Md ADAPTERS FOR ABOVE LENS ~ 
Complete — no other ports to buy. Will focus from 8 fr, 
to infinity — setting marked on the mount, 

LEICA = CONTAX $&D ~ EXACTA.... 


— 
CONTAX 2A . . $109.50 HASSALBAD . . . $139.50 


NEW 9" NAVY 
PROJECTOR 
Criginally aaa os a Motion Picture Projector Lens. Con- 
toins the very finest cooted, optical lens in a precision 
machined, stainless steel! barrel. Hos o 9°’ 
Lens diameter is 1%"'. ideal for use on 


@ 35mm Slide Projector or for larger 
24x 2% to 4'*x 5” transparencies. 


MICROSCOPE SUB-STAGE 
CONDENSER 


Made by Bousch & Lomb. Contains two precision, optical 
lenses that alone ore worth much more than this low price. 
Objective lens is an Abbe 1.25 N.A. Hos an iris diaphrog 
Adaptable to use in photomicrogaphy or as reduction lens. 
10” #/4.5 EYMAX 
TELEPHOTO LENS 


Made by Bell & Howell for 
the Eymo Camera but easily adapted to ony single-lens 
comero with o 25mm (or larger) lens diameter. Has f-stops 
from 4.5 to 22. Focal length is 10°’ (254mm). Mokes 
terrific telephoto lens for all comeras up to 5x 7" size, 
Overal! length 10°. Comes with built-in 

im sunshode, ALL NEW! Gucronteed perfect! 


0 gaat 
A rugged, precision 3) electric moter — 
uses 110 Volt, 60 cycle current. Originally 
built for the Novy — NOW converted for YOU! ~*~ 
Hos four take-off shafts for different speeds 7?) 
ef 5, 25, 150 and 4000 RPM. A $35.00 Value 
ORDER FROM THIS AD ~ Pay by Money Order or 
Check. P.0.s accepted trom well rated DEB firms. 
1/2 deposit with off C.0.D.s. Prices ae F.0.B our 
warehouse in Los Angeles, Coliferaie 
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PSYCHOLOGY 
Rulers of Nations Called 
The Most Criminal Group 


> RULERS, modern as well as ancient, 
the most criminal group in their popula 
tions, Russian-born Prof. Pitirim A. Soro 
kin of Harvard University told the Ameri 
can Association for the Advancement of 
Science meeting in New York. 

The rate of murderers found among rul 
ers runs as high as one out of four or even 
Prof. Sorokin reported. 

research into the crimi 
nality of rulers included English, Russian, 
German, Austrian and Turkish 
and the presidents and 
Rulers’ murders include 
brother 


one out of one, 
Prof. Sorokin’s 


French, 
monarchs, 
of republics. 
lilling of father, mother, 
said. 


bosses 
the 
wite, and 
so on, he 

Discovery of 
weapons challenge social scientists to find 
to prevent modern 
criminals, and 


atomic energy and nuclear 
a way misuse of these 
advances by selhsh groups, 
especially by the governments of states, he 
pointed out. 
“There is hardly 
“that within one or two decades the nuclear 


any doubt,” he warned, 
weapons will pass into the hands of crimi 
nals. And certainty that the 
rulers of not misuse the 
nuclear weapons by plunging mankind into 
international or civil wars.” 

The ruling groups of today are possibly 
the most dangerous groups for the well 
being of mankind, Prof. Sorokin warned 

Recent advances in the physical and bio 
for abandonment 
social sciences as 


there is no 


nations would 


also call 
the 


logical sciences 
of many theories of 
scientifically untenable. He included among 
the theories requiring drastic revision or 
abandonment the Freudian theory of per 
sonality and human behavior and the Dar- 
winian theory of the struggle for existence. 
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Scrence News Letrer for January 


Communication of Insects 


> DANCES, smells, food, lights and sights 
all play an important role in the gossip 
of the world, the American Associa 
tion for the Advancement of Science meet 
ing was told. 

Recent 
techniques ot 
ants was discuss 
to illustrate how 
in their colonies of the 


insect 


communication 
honey 
a panel of scientists 
insects tell 
world 

Food passed from ant to ant in 
Drs. Edward ©. Wilson and Thomas 
Eisner of Harvard University found, may 
serve as an important means of letting 
worker nutritional status 
of the colony, about the 


research on the 


blow flies, bees and 
d by 


these others 
around them. 
a colony, 


ants know the 


ind also discovery 
of new food sources 

Dr. Arthur C. Cole of the University of 
reported that sight, 
Il and internal organs to 
that 


vary considerably 


Tennesse ants use 
sound, 


communicate with on 


touch, sme 
another and 
these mechanisms i\ 
h diff tant 
with different ants 
He said that cot 


heavily on an 


hnunication between ants 
inter-individual 
and, 


depends 
sumulation of these senses 
they form a_ collective 
pattern between a group of 

Of all the senses of the tuny 
and touch 


possibly, 
and coordinated 
ants. 
insects, Dr. 
seem to be 
distributed and the 
Some ants have eyes 
said. Some ants 
acoustic vibra 


Cole noted, smell 
the most gener ally 
most frequently 
and others are 
can perceive 
tions, aerial 

The sense 
explained, 
antennae and 
“powerfully aromatic to man.” 

The single file march of ants that harries 


used 

eyeless, he 
types ot 

substratal. 

smell, Dr. Cole 

confined to the 
produce 


two 
ind 
organs of 
seem to be 


ints also odors 


picnickers and homeowners can result from 
trail which sniff 
their way along a trail blazed by other ants 
depositing chemicals en route. 

highly stylized 


following by the ants, 


A clue to the origin of the 


LINGUAPHONE 


MAKES IT EASY TO LISTEN and LEARN to 


( Amertoan 7) +. 


SPANISH Gurepean FRENCH 
GERMAN ° ITALIAN ¢ JAPANESE 


MODERN GREEK — 34 languages available 


for FREE TRIAL AT HOME 
Only LINGUAPHONE, The World's Standard 
versational Method, brings & to 12 of the 
native language teachers into your home You 
to Linguaphone’s life-like recordi ings for 20 minutes a 
day and learn anot! language t easy, nat 
ural way you learned to speak long before you went 
to school 
It’s like 
You hear about mp 
> everyda u You Understand Ye 
‘ og acquire a true accent no TEXTBOOK 


Con- 
world’s hest 
listen 


same 


living ir nother lan ou Listen 


native met 1 omen converse 


Here and 
world by 

Over a million 
another language 


FREI 
Linguaphone 
20, N. Y. 


Business, Tr Opportunities 
Linguaphone is s ‘ the 
governments fi 
home-study students 
this ideal. conversational way 
Stop Wishing—Start Talking! Send_ for 
Book and_ Details of FREE TRIAI 
Institute, T-31-017 Radio City, New York 


honey bee communicative dance has been 
found by Dr. V. G. Dethier of the Johns 
Hopkins University, Baltimore, Md. 

Using blow flies, Dr. Dethier found that 
a single fly will perform a dance when 
presented with a drop of sugar. It re- 
sponds to the sugar “after” it is removed by 
making repeated clockwise and counter 
clockwise turnings, which the scientist says 
“strikingly resembles 

Thus, Dr. Dethier suggested, the honey 
was derived from a primitve 
innate behavior pattern of the sort exhibited 
by flies. 


dance.” 


bee dance 
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GENERAL SCIENCE 


De You oe 


Aircrajt speeds are approaching the range 
in which excessive temperatures of the lead 
ing edges of wings may induce serious loss 
of metal by sublimation. 


The New York Academy of Sciences was 
organized in 1817 and is the fourth oldest 
scientific society in the United States. 

An outbreak of erystpelas, a disease com 
monly associated with pigs, was discovered 
in a commercial flock of pheasants. 


More 


made 


than 45,000,000 
to the 


Visits 
1955 


recreanion 


were national forests in 


Cost of Another War 


> ANOTHER WORLD could 
Americans their democratic way of life 
and the world its western civilization, Dr. 
Berjamin H. Williams of the Industrial 
Co'lege of the Armed Forces, Washington, 
warned the American Association for the 
Advancement of Science meeting in New 
York. 

It is well known, Dr. Williams said, that 
war has had important effects on the eco 
nomic and political structures of many 
countries. 

Even in victorious and uninvaded nations, 
such as the United States, the changes 
after a world war have been more profound 
than many people realize. 

If there is another mejor war, Dr. Wil 
liams said, Americans can expect greater 
controls imposed on them by the Federal 
Government. This, he explains, 1s 
sary to mobilize for victory, but the 
trols cannot be expected to disappear over 


Wal cost 


heces 


con- 


night. 

“Should there be another major war,” 
Dr. Williams stated, “the consequent insti 
tutional readjustments would doubtless ex 
ceed any made in this country in the past.” 

However, this is not the only grave 
danger of a Third World War, particularly 
if it is a nuclear war, Dr. Williams said. 

Beyond these contingencies, he said, is the 
ominous possibility that the human race 
might be destroyed or, short of that, western 
civilization would be imperiled and that 
its institutions, which contributed so 
richly to human welfare, would be sup 
planted by others of a rising regime from 
outside the circle of western states, perhaps 
originating in Asia. 

Dr. Williams offered 
to avoid what he 
possibilities”: 

The maintenance of a 
strength to avoid aggression 

2. A tremendous effort to find defenses 
against nuclear attacks. 

3. An equally tremendous effort to estab 
lish a system of international peace. 


have 


three suggestions 


calls “these threatening 


position ot 


fail,” Dr. Williams 
cautioned, “there seems to be no reason 
to believe that the western world, includ 
ing the United States, will have any im 
munity from the historic tendency toward 
insututional change major 
war.” 


“If these processes 


occasioned by 
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Can you think faster 
than this Machine? 


Control Panel of GENIAC set up to do a problem 
in check valve research. 


Be careful before you answer. GENIAC, the first elec 
trical brain construction kit, is equpped to play tic 
tac-toe, cipher and encipher es, convert from binary 
to decimal, 
tract, multiply and 
variety of fields actuarial, policy claim settlement, 
physics, ete.. can be set up and solved with the com- 
ponents. Connections are solderiess and are com 
pletely explained with templates in the manual. This 
covers 33 circuits and shows how new ones can be 
designed 

You will find building and using GE NIACS ya won- 
derful experience; one kit user wrote us ‘this kit has 
opened up a new world of thinking to me 
actually see how computing, problem solving. 
game play (Tic-tac-toe, nim, etc.) can be analyzed 
with Boolean Algebra and the algebraic solutions 
transformed directly into current diagrams. You create 
from over 400 specially designed and manufactured 
components a machine that solves problems faster than 
you can express them 

SEND for your GE NIAC kit now. Only $19.95 
with over four hundred components and pte. fully 
illustrated mannal and wiring diagrams quaran 
tee that if you do not want to keep G ENTAC after 
one week you can return it for full refund plus ship 
ping costs. 


en oe eee 

SCIENCE KITS, Dept. SL 67, = Garfield Co. 

126 Lexington Ave.. N. Y., 

Please send me 
1 GENIAC 

Mannal 
$19.95) 
$20.95 
$21.95 


Electric Brain Construction Kit and 
(East of Mississippi) 

(Elsewhere in United States) 

(Outside the United States) 
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* New Machines and Gadgets ° 


P - 
For sources of more information on new things described, send a self-addressed stamped envelope to SCIENCE SERVICE, 1719 N St., N.W., Washington 6, 
D. C., and ask for Gadget Bulletin 864. To receive this Gadget Bulletin without special request each week, remit $1.50 for one year's subscription. 


SOLENCI 


& CAKE MOLD for making party 
houses offers fun for children and grown 
ups alike. The take-apart aluminum me 


can be used to bake house-shaped cakes that 


with a little imagination in decorating 


come churches, barns or schools. The m 


are avatlable in two sizes 
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ARMORED CAR for junior ts al 
bank for juntor’s savines. Molded of « 

shattering acetate plastic, the 
ts remotely-controlled for forward o1 

with the press of a button 
standard flashlight batteries power the 
bination toy and bank. 


mone 


molion 


Science News Letter, January 5, 1957 


MAIL NOTIFIER for rural type 
hoxes can be spotted from inside the h 
Vade of aluminum, the 
stalled on either side of the mail post 
without drilling, bolting and screwins 
The bright red signal flag 1s 
hang from the boa 


ssenal can be 


de stoned 
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F@d FACE GUARD for football helmet 


p Wd 
be attached to any Of Seve ral well-knou 


makes. 


Designed to add extra protection 
amateur and professional alike, the gua 
plastic. Ho 
may be pun hed or drilled on eithe) f 


is made of a clear butyrate 


r individual adjustment of the 


ch is shown tn the photograph. 
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{LUMINUM TRELLIS 
Replacing 
“rabbit-ears,” the 
affected hy 


antenna. roojtop an 
outdoor 


interference 


doubles as a 


metal products as are indoor 
Vieasuring 32 inches uide and 72 
tall, the TV -trellis 


antennas. 
inches 
an be covered uith roses 
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{1BORATORY STOPCOCK requires 
stopcock grease. The conventional glass 
lug has been replaced by a prectston-ma 
chined Tefion plug that is selflubricating. 
»duct contamination is eliminated and 
stopcock will work over a wide range 

o} temperatures. 
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% WATER REPELLENT PRESERVA 
TIVES for use by fishermen and boating en 
thustasts are described as quick drying. 
One repellent, recommended as a base for 
marine finishes, protects wood against warp 
decay and termites. The 
other, for sails, rope, canvas and fish nets, 
offers protection against moisture, decay and 


in checking, 


& 
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top drawer 1s 
f leather and metal holder. 
an be onto the leather 
decorate the wrought iron file. 
25 letters, notes, checks 


LETTER FILE for the 


f-yoursel 

toole ad 
lds ove 

pupers 
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Ke Nature Ramblings 


By HORACE LOFTIN 


> THERE SEEMS to be a sort of “natur 
law” in the animal world that the weaker 
creat'res in general produce a greater nur 
ber of young than Jo the stro 

For example, the prolific but defenseless 
cottontail rabbit, Silvilagus, produces some 
three litters a year, with three to six young 
per litter. On the other hand, the great 
black bear gives birth to only one or tw 
young every second year. 

Why this difference? Remember that i 
takes a lot of rabbit dinners to make 
full-grown bear, wildcat or other flesh-eater 

If the rabbits and other small creatures 
are to survive as a race, they must reproduce 
themselves in greater numbers than will be 
eaten by predators. We might call this the 
“principle of safety in numbers.” 

Probably the field 
their kin are the most prolific—as well as 
eaten—mammals in the 


mice, Microtus, and 


the most world. 


Safety in Numbers 


There may be from four to nine young in 
each litter, and one litter follows the other 
in rapid succession. 

One captive field mouse had 17 consecu 
tive litters in a single year; meanwhile her 
offspring began to bear young. Before the 
end of the year, one of her daughters had 
produced 13 litters more. 

Such a rate of reproduction points up the 


Hance of life in nature. Without this 
high rate, the lesser animals might not sur 
vive the onslaught of the meat-eaters. Sull, 
without the predators there would be more 
of the tiny animals than the habitat could 
support. Starvation and would 
quickly follow. 

Other factors than predation make high 
reproductive potential important in survival, 

For example, oysters extrude eggs and 
sperm into the open water, and they must 
come together more or less by chance to 
produce new individuals. The “chances” are 
considerably increased by the fact that the 
oyster produces from 15,000,000 to 114,000, 
000 eggs at a single spawning. 

Bacteria may divide to make up two 
separate individuals every 20 minutes, under 
favorable conditions. 

If multiplication continued at this rate 
without death among the offspring, the bac- 
teria in a glass of milk would make a mass 
larger than the earth in five days! 
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